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Elucidation of molecular mechanism of high performance gel with high strength
and high ductility
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In this study, we used a transient network theory and molecular dynamics
simulations to study the molecular mechanism that has produced the characteristic properties of
high-performance gels exhibiting high strength and high ductility.

(1) The characteristic mechanical behavior and solvent permeability of slide-ring gels were
reproduced by molecular dynamics simulations, and the molecular mechanism was elucidated. (2) We
studied the structure and mechanical properties of tetra-PEG gel, and elucidated the molecular
mechanism of the correlation between network structure and mechanical property. (3) Molecular
dynamics simulation was used to create a double network in which a rigid polymer network and a
flexible polymer network were interpenetrated, and the molecular mechanism of enhancing performance
by sacrificial bonding was elucidated.
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